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e Health Hazard
ﬁ;g%}x Assessment:
o The Big Picture Ik

by LTC Bruce C.
Leibrecht

Editor's note: This is the first of a series of arlicles on
lhe Army Medical Department’s role in the MANPRINT
Frogram.

As Army instilulions go, the Haalth Hazard Assess-
mant (HHA) Pragramis a relative "naw kid en the
block.” Certainly, it is the youngest of tha six domains
undear the MANPRINT umbrella. Although aclivities
related lo HHA were conducted by the Army Medical
Departmeant during World War I, the current program's
oflicial beginnings trace back to 1976, when ques-
tions about blasl averpressure hazards sufaced in
ASARC llla proceedings for the XM-108 howitzer.
Since then the program has made great strides,
playing a key role in the burgeoning MANFRINT
arena. This article introduces the "new kid” and
prasants a quick overview of HHA. Future articles will
flesh out major features, explain how the program
works, and review biomedical research aclivities
supporing the program.

A health hazard is defined as an existing or pelan-
tial condition inharant to the use of matericl that can
cause death, injury, acute or chranic ilinass, disability,
and/er reduced job performange. Such a condilion
can stem from system design characterislics, envi-
ronmental lactors, dectrinal requirements, biogeo-
graphic factors, operational peculiarilies, improper
systam usage, or system maliunction. Motice that
performance aspacts are included among the
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adverse effscls; the interplay belween biomedical
cffects and parformance effects can be subslantive
and complex. In civilian circles, HHA most closely
relates 1o aspects of oocupational haalth, preventive
meadicing, environmental medicine, and induslrial
hygiene. However, certain fundamentals, cspecially
the emphasis on operator-system interactions and
unigue aspecte ol military operalions, give the Army's
HHA Program its own distinctive character.

{Continuad on page 2)
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Health Hazard Assessment
{continued from page 1)

= The primary policy docu-
K _ment covering the HHA™
Program is AR 40-10, pub=_

lished in 1583, Since the
reguiation assigns Army Stafl
respansibility for the program
o The Surgeon General, it
might be mistaken as slriclly
an Army Medical Department
responsibility. Inreality, the
pragram depends critically on
both medical and nonmedical padicipants for success-
ful implementation. The nonmedical parlicipants
include key Army General Stalf agencies (especially
the Office of Ihe Deputy Chisf of Slaff for Personnel),
the Training and Doctrine Command, the Army
Materizl Command (Including program and project
managers), the human factors engineering commun-
{ily, and the syslam safety community. N terms of
‘general approach and melhads used, the HHA
| Program shares much in comman with the Human
\Factors Engineering and Systern Salsly Frograms.
'The latter two have been clozely involved in HHA
(achivitizs for many years and continue to play impartant
‘roles. For example, Human Factors Engingering
| Analysas and Safety Assesament Reports routinely
address healh hazard issuas. Thus, it is clear that, as
I with the other domains of MANPRINT, HHA is clearly a
| leamwork affair.

Tha overall goals of the HHA Program are ta conlrib-
ule to force multiplication by conserving or anhancing
fighting strength and to ensure successiul Army
modernization in a safe, efficlent, cost-effeclive
manner. Program objectives include (a) preventing
combal casuallies and performance decremeants
cauzed by rouline cperation of our own combat
systams; (b) enhancing soldier performance and
systemn effectiveness; (¢) reducing heallh-related
readinass deficiencias; (d) reducing syslem retrolit
requirements; and () reducing disability compensa-
tion requiraments. In terms of policy, HHA stresges
key principlas commaon to every MANPRINT domain:
garly and continuing invelvemant in system develop-
ment; total system and latal lite-cycle evaluaticn, and

emphasis on realistic empirical dala for assessment
eftorls.

Awide varisty of hazards can directly affect the
soldier's heallh. For Llhe Army's purposes, these can
be crganized into six working categories:
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#® Mechanical forces, Including the fellowing: |

- Shock (acceleration/decelcration)

=~ Trauma (blunt and shamp/musculoskeletal)

- Vibration {whole body/segmantal)

~ Acoustical energy (sleady slalafimpulsey |
blast overpressure)

b

@ Chsmical substances [weapons/cngine |
combustion praducts and clher toxic
substances) '

@ GBiological substances (pathogenic micro-
organisms and sanitation) i

@ Radialion energy [ionizing and nonisnizing,
including light and lasers)

@ Taempsralure extremes and humidity (heat and
cold injury)

@ Oxygen deliciency (crew/coniined spaces and
high abitude).

hMore will be writtan in a future article about types of
hazards and what to look for.

Exposure to one or mora heallh hazards does not
necessarily injure a soldier or make him sick. The
clfects of a hazardous environmenl depand on the

(Cantinued on page 3)

FDTE and EUT&E Enhance
MANPRINT OQperational
Evaluations

hy LTC Joe Bishop

Farce development test and experimeantation
(FDTE) and early user test and experimentation
{(EUTS&E) can be used lo enhance the evaluation of
MANMPRIMT issues during initial operational lest and
evaluation [I0T&E) and follow-on OTRE (FOTAE)
These tests support the force development process
by providing data to combat developers, tesiers,
madelers, and materiel developers. FTDE and
EUT&E can be used befare formal operational testing

{Continued on page 3)
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Health Hazard Assessment
{continued from page 2)

intensity of amplitude, duration, number of repeti-
lions, and other aspects of the exposure. The
immediate lunctional impacl on the soldier can range
widely from negligible lo complete incapacitation and
evan death. However, three general functional
slales can he distinguished: performance limited;
physiologically distressad; and incapacitated. On the
leas severe end of ihe spectrum, senseory decre-
ments and/or minor injury characlerize performance-
limiting effecls, leaving the soldier capable of perlar-
ming at a constructive lavel with, al most, minor
inedical attention. Examples of this categery are
minar hearing loss, mild hypexia, and muscle strain.
Moving toward more severe impacts, physiologically
distrassing efiects seriously compramise the
soldier's capability to perform his combal role. They
frequently involve psycholegical distress! andrar
moderate injury, and may require substantial madical
allention. Examples of this category are dizziness,
moderate nausea, and severe fatigue. Incapacitating
otfects rander the soldier nanfunctional and incapa-
ble of caring lar himsell. Examples include carban
monoxide poisoning, combat exhaustion, and
sarious burns.

Many of the atfects of haalth hazards are not
immediate; they may appear only after months or
years of exposure. While such gffecls may not
immediately affsct the soldier's performance, lhey
can limit his long-term contributions to the Army and
may cause serious health problams ir the futura.
Examples of delayed or "chronic” sllects include
cancers, organ system diserders (2.9.. liver or kidney
damage), psychialric disorders,’ birth defects, and
genctic mulalions.

The next article in this series will address how the
HHA Program works and will list paints of contact for
obtaining information and assistance. Faor additional
imformation, contacl LTC Bruce Leibrecht. LLS. Army
Aerarmedical Research Laboratory, Fi. Bucker, AL
36352, AV: 558-6918 or (205) 255-6913. &

| Editor's Nota: Tne psyoholegical impact of exposure 10 ans ar
i health hazards has net roceived tha sama dagrag of
attention that the morz ehwvious impscts of exposurs have.
Howeswar, the glfects on human perlormands can bz just as
dzhilitating. Ancther area thal necds additional attention is e
peychalegical impact on eman performancs when the soldir
does nol have carfidence in the equipmanlt designah. Examplss
include the fllure of eguiprcst 1a meel pperational and nediabilfiny
slandards ar 1o provide protection to lhe oldisr.
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FDTE and EUT&E (continued from page 2)

to develop and
refine testable
soldier perfor-
mance issues,
measures of
perfermance
(MOP), and
criteria. Thisg
article describes
points of major
interest and facts
about thessa two
procedures.

It iz extremely difficult to write lestable issues by
using the six dormains of MANPHINT as a checklist
They tend to be resource ISsU€S rather 1han per-
farmance issues, and any associated criteria tand 1o
describe dasign characleristics of the system rather
than functional or operational requirements. Thare
{ore, focusing on soldier performance can improve the
qualily of issues and criteria.

A5 part of the issue development process, FDTES
EUTREE shauld facus on soldier perormance ;
measurements lhat are vital components of tolal
system perfarmance. The performance measure-
menls of interest are described in greater detail than is
normally found in individual training lasks, because
thay must be usaful far diagnosing system perior-
mance problems noted during operational tesling.
MOP should be considered for all critical tasks done
by soldiers, including operalors, maintainers, and
support persennel. MOP can be al the individual level
ar at the level of craws, teams, sguads, and cthar
functional groups, which may evan cross unit
boundaries.

Soldier performance issues should he writtcn as part
of syslem performance issues wherever possible.
This is especially halptul in guiding OT&E diagnastic
waork when system performance is not up fo par. Itis
also useful in ensuring that mislakes made in &
previous system are not repeated in the new system.

Soldier performance issues should not b2 omitted
merely because crileria cannot be stated. The state of
the arl may nol ba sufliciently daveloped to identify
soldier periormance crileria, but soldier performance

(continucd on page 4]




FDTE and EUT&E [conlinued from pags 3)

izsues {and potential MOPs suifable for addrassing
those Issucs) should be wrilten anyway. As FOTE and
EUT&F progress and the sysiem matures, ellors to
identify MOPs may result in the development of soldier
perormance criteria.

These tesls should also be used to desion optimum
organizalional structures by lesting allernalive organi-
zations, miltary cccupational speciatties (MQS), skill
levels, and so farth, and to design optimum training
programs by tesling training alternatives. This s
imporiant becavse fomal QTE&E can only minimally
confirm manpower and personnel data in the Takble of
Crganizalion and Equipment and cannol fest alter-
native iraining programs at all,

Far mare guidance on conducting FOTE and
EUTAE, s=8 the revision to AR 71-3 daled 21 January
1885, and/or contacl LTC Joe Bishop at the LLE.
Cperational Test and Evaluation Agency, Falls Church,
WA 22041-5115; AV 289-2487 or COM:  (202) Y56-
2487. @

Book Review

Lessons in Operational
Suitability

by Kent Myers, Ph.D.

Stanley, William L., and Birkler, John L. mproving
Operational Suitabilify Through Beller Require-
ments and Testing. Project AIH FCRCE Report
¥R-3333-AF. Sanla Manica, CA: RAND Cor-
poration, 1986.

This study makeas full use of Air Force exparience in
aircraft development to show how cperational
suilabilily has been handled. Suitability character-
istics were successiully identified and enforeed for
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the Advanced Tactical Fighler {AFT) and othar ilems,
but no projects were entirely successlul and chronic
problems remain. The lessons leamed and concepts
explored are fully applicable to the Army.

A major hurdle is simply defining aperational suit-
ahility. DOD Directive 5000.1 dafines it by listing mesl
of the lopics that are handled under ILS/RAM and
MANFRINT. | can also be delined by dascribing what
it iz not. It is not to be contused with functional
performmance (i.e., speed, maneuverahility, elc.).
Rather, it is a measure of how 1he wholg system suc-
ceeds in meeting military objectives when used in its
intended context.

The authers show that the Air Force, whan pre
paring the equivalent of a RQC, has offered only the
vaguest stalements regarding suitability. There are
many reasons for this, such as not wanting to con-
strain designers, nol having sufficient informatien lo
make estimates, not wanting to take attention away
from functional perormance charactaristics, and fear
of establishing a 'secondary’ requirerment that may be
hard to change later. The authers found none of
these reasons compelling. The problems were
overcome in the ROG for the ATF, which “identifies as
deficiencies such things as large support require-
menls when deployed, large specialized work forces,
hard-to-handle materialz, high failure rates, fault
isolation problems, etc., that in various ways detracl
from mobility, sarlie generation, and resiliznce to
attack.™ The authaors recommend quantilying these
needs wherever possible. The quantities may be
considered as goals ralher than actual requirements in
cages wherg estimates seem premature and
uncerain. The impartant point is that measures of
operational suitability, reflecting both user experiencs
and recognition of new technical oppanunities,
should be introduced in initial dogumenis so thal thay
influence designars, are propagated in subseguent
documants, and are fully considered in tradenff
studies.

The authors admit that there is no consistent
stratagy available for specifying operational suitability.
However, they da ofier a few principles. An imparant
ane is not to concentrate on subsyslem perlormance
{which relates 1o means rather than resulis) svan
though these measures are commonly understood
and more easily lested. Such measures can cause

(conlinued on page 5)




Lessons (continued from page 4)

the whole system lo parfonm badly, and may
conslrain designers. System-level specifications
"will becorne even more impartant in the future as
tire control, propulsion, flight contrel, and navigatian
functions are increasingly integrated.” Ancther
principle is to include a description of realistic
ervironments as a necessary component of these
measuras., The aulhors describe ten sampla
measures of military-orientad outpul capability,
including sortie-generation rate, mainlenance
manpower, depleyed suppart, and so forth.

The authors deal extensivaly wilth the practical
problems of establishing reliabilily measures lor
complex equipment, Even where good measures
are devised, they are often weakened or lost a5 new
documantation is created, They suggest tracking
suitability requirements thraugh all documents using
a baseline correlation malrix.

Operational requirements do not automatically
become contractual specifications for the industries

This sludy offers many important cbservalions
aboul how the material development process fails to
produce inlagrated systems. However, Itis also a
very hopeful study because it shows thal, with effor,
some of the difficult operational suitability critaria lor
which the MANFRINT communily is responsible can
be fil into requirement and solicitatien documents,
can be tested, and can influence design. @

Extended Epstein-Heisenberg
Principle

In an R&D arbit, anly two of
the existing three parameters

that maka the equipment. The authars show 1hat In
some developmenl programs mare than 75 percent
of the failures were not "contractually relevant,”

can be delined sirnuitaneausiy_f_a
The parameters are: task, time, 1
and resources (3. !

even though many of these fallures could have
heen corrected by the designers. Contract reguire-
menis regarding lailures should receive more
attention from BFFP preparers and should place more
responsibilily on the contractor for dealing with
failure and adjusting incentive schemeas appro
priately. Operational suilabilly means much mare
lhan reliakility, however. Characteristios thal ars
more dilficult to measure, such as mobility and
resilience to attack, are recommended as fopics lor
rontract apecificalions.

The authors present valuable evidence Lhal
testing often daes not address operalional suit-
ability, both because test enviranments are nal
realistic and because many requiremants and
potential problems are statistical in nature and
cannol be adequately estimated in the brief, small
tests that are usually run. Realizing that develop-
ment schedulzs will not be lengthened, Lhe authars
raview various alternalive strategies lor suitabilily
testing, such as componant testing, "maluration
development,” praduction strelch-out, and
modeling.

1. [If one knows what the task
is, and thera is a time limit
allowed for the completion of
the task, then one cannot
guass how much it will cost,

2. It the time and resources are clearly definad, then
it is impassible to kKnow what part of the RED lask will
he performed.

3. If you are given a clearly defined R&D goal and a
definite ameunt of money which has been calculated
to be necessary for the completion of the task, you
cannot predict if and when the geal will be reached.

If e is lucky encough and can accurately define all
thres parameaters, then what one deals wilh is net in
the realm of RED, &




6

GOSES MANPRINT Sernars

Al iocated i Waishingtoe, DG

| bk

Schedule of MANPRINT ZEAnE
22 JdE7
Courses for FY &7 o Ao 57

and FY 88

Meslings of Interest in 1987

WAMERINT Smil Officer Courses  One-Wees MAMPRINT Courses

22 . 24 Seplembal
Pas nlamats Tast Cediament Internatianal Conferenaz. Wiaskaden,

L Cermany. Sponsnrad by the Navorl Secarity Indusiria! Assnmatinn, Coe
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30 Mav - 18 Dec &7 16 - 20 how BY 18 - 3 Orctohar
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3 20 May 88 53 . 87 Wy 45 phiona: (#13) Ja4-1811.

Bt P 27 dun - 1 J4 88 30 Neyembar - 3 Decembor

éﬁzjﬁﬂr;:'nsaag ég'z:"'-ﬂzﬂge i 3 Interservoeindustry Training Systems Canferance (LTEG]). Washing.

3230 5;5 i el lon, 0C. Sponsored oy i Amarcan Defense Proparedness Associatian
P Contart: Amican Defense Preparodnnss Assacialion, Bosslyr Canter,

Suite A00, 1700 M. Moore Sreat, Aringian, WA AZ0E-1942, Al TRAS
Telephone; {#03) 522-1820.

* Tobe held a: FL Leaverwanh, BS.

information on esurse llosabors e be obtalned from HGDA {DAPE- HOTLINES
ZAM), Washingtor, DG 20310-0900 Talephone: AV 225.0313 or COM
(802) 5950213 All coursse will be hald at the Casay Duilding, Humphrey's 5 : .
Englrasr Support Activity Ceralax, FL Delvoir, VA, unlans Gtaraise M;N;I:.HINT - (B00) 252-1628; In WA (B00) J27-1624; 300 A.m. -
irdicalid. e pmn.

HEL -« COB: {205) H/6-2048; Ay: T46-2048, 730 am, - 400 gt
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i A
Mz, Karen Spear, Editor * '&% ;
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The MAMPRIMT Builetr is an offeal oullain of the toflica of 14 Deputy Chicd of Zraff far Darsooned [ONCSPENA), Department of e Ay, The Manpowar and Fer
sanrel Integration (MARPRINT) oragrem (ARBOZ-7) is 8 comprehensive management arud tecnical miatve ko orhance husan perioerance and rall abilit during
waapens syzlem and equlprent desian, drvalapment, and produstian, MAHPSINT arcompasses the x domalng of manpowr, peso Ahel, waining, human fEciars
anginaering, syalem saluty, anc health hazard assesemant. The locus of MAMPRINT is 1 Integrate wehralogy. praple, and ‘eece strurtie fa mest piission ohjre-
fiveg under alt crviranmentsl canditions ar e lowest oousiy e lite-oyole cosl [éammatian corteirad 1 this ballsta covers policies, procadures, and wiheritams ofin
Ierest concarning the MANPRINT Program. Stalomeanis and pirians cepressed are not nuoessarily theae of e Deparman eftie Army. This oulletinis publisked
montiy under conract by Autamabion Recearch Sysloams, |1d., 4401 Farg Aveniee, S 460, Alexarna, YWirglnla 22302, 1or he Ciflce of the Bpecial Assistant 1
thiz Deputy Chied ot Stafl foc Parsonmel (MANET) urdes the prosisions of AR 310-2 as a funcienal oullelin Propesad arliclas, Omments, of suggesions £nouid
b maiied o MARRRINT Bullatn, A HGOA (DARE-28M), Waskinglan, DG ana10-0300, Talephane: Commeroial {206 HUG-8217 or Aulovnn: 225.5213.




